Aptamer-targeted RNAi for HIV-1 therapy.
The highly specific mechanism of RNA (RNAi) that inhibits the expression of disease genes is increasingly being harnessed to develop a new class of therapeutics for a wide variety of human maladies. The successful use of small interfering RNAs (siRNAs) for therapeutic purposes requires safe and efficient delivery to specific cells and tissues. Herein, we demonstrate novel cell type-specific dual inhibitory function anti-gp120 aptamer-siRNA delivery systems for HIV-1 therapy, in which both the aptamer and the siRNA portions have potent anti-HIV activities. The envelope glycoprotein is expressed on the surface of HIV-1 infected cells, allowing binding and internalization of the aptamer-siRNA chimeric molecules. The Dicer substrate siRNA delivered by the aptamers is functionally processed by Dicer, resulting in specific inhibition of HIV-1 replication and infectivity in cultured CEM T-cells and primary blood mononuclear cells. Our results provide a set of novel aptamer-targeted RNAi therapeutics to combat HIV and further validate the use of anti-gp120 aptamers for delivery of Dicer substrate siRNAs.